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[57] ABSTRACT

A bridge apparatus which judges whether a destination
address of a frame relayed to a trunk line LAN is regis-
tered in other bridge apparatus or not using a control
apparatus provided therein, relays the frame with a
proper destination address in accordance with the result
of the judgment, and allows the relaying to be carned
out securely even if an address of a destination terminal
has not been registered in the bridge apparatus.

5 Claims, 8 Drawing Sheets
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1
BRIDGE APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a bridge apparatus in which,
in a local area network (ILAN), a plurality of branch
lines LANs are connected by a trunk line LAN.

2. Description of the Prior Art

Generally, in the case where similar branch line
LANs for performing packet switching are connected
to a trunk line LAN for performing packet switching,
thereby carrying out communication, it 1s necessary to
select frames on the trunk line LAN and. input the
frames into the branch lines, and select frames on the
branch lines and transmit the frames on the trunk line.
For this, a mechanism such as an address filter for deter-
mining the necessity of relaying dependent on a destina-
tion address of the frame is attached to a bridge appara-
tus. This address filter has a data base called an address
table, and judges the necessity of relaying the frame
depending on whether the destination address of the
frame is found on the address table.

FIG. 7 is a block diagram showing a conventional
bridge apparatus. In FIG. 7, reference numeral 3 is a
communication control apparatus of a trunk line LAN,
4 a communication control apparatus of a branch line
LLAN, 5 an address table which stores addresses of ter-
minals existing on the branch line as a branch address
table SA, 6 a control apparatus for the communication
apparatus, which includes a microcomputer 6A and a
memory 6B.

Also, FIG. 8 is a constitutional concept diagram of a
network which is constituted using the bridge appara-
tus. In FIG. 8, reference numeral 1 is a trunk line LAN,
reference numerals 21 to 23 are branch line LANs, a to
f are terminals connected to the respective branch line
LLANs 21 to 23, 31 to 33 are communication control
apparatus in the trunk line LAN 1, 41 to 43 are commu-
nication control apparatus of the branch line LANs 21

to 23, 5A1 to 5A3 are address tables for the respective
branch line LANs 21 to 23, and 61 to 63 are control

apparatus for these apparatus.

FIG. 9 shows an example of a frame of data used in
the LAN. Reference numeral 7C is an address of a
destination terminal, and the destination address (DES-
TINATION ADDRESS) is usually abbreviated and
called DA. Reference numeral 7D is an address of a
source terminal, and the source address (SOURCE
ADDRESS) is usually abbreviated and called SA. Ref-
erence numeral 7E are data which a frame carries.

Next, the operation of the bridge apparatus will be
described with reference to the flowcharts of FIG. 10
and FIG. 11.

At first, in FIG. 10, the frame receiving operation
from the trunk line LAN 1 to the control apparatus (61
to 63 in FIG. 8) will be described.

At first, it is judged whether the destination address
of the frame belongs to the terminals a to f which exist
in the branch line network. (Step ST1). When the desti-
nation address agrees with the brapch line address SA
(In FIG. 8, any one of the branch address tables SA1 to
5A3), the frame is relayed to the branch line side by a
relay operation (Step ST2), and the frame is received by
a predetermined one of the terminals a to f on the
branch lines LAN 21 to 23, respecttvely.

FIG. 11 represents the receiving operation of frames
from the branch line LANs 21 to 23 to the control
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2
apparatus. According to the receiving operation, when
the operation is begun by reception of the frames, it 1S
checked whether the source address SA7D of the
frame,agrees with the address table 5A (Step ST3). If
the addresses do not agree with each other, the source’
address is added to the address table SA anew. (Step
ST4). On the other hand, when both agree with each

other, it is checked whether the destination address
DAT7C of the frame exists in the address table SA (Step
ST5). If the destination address exists, it indicates that
the frame is one between terminals in the same branch
line, and the frame is “scrapped” or discarded from the
memory of the control apparatus (Step ST6). If the
destination address does not exist, it is judged that the
frame is for a terminal on an external branch line, and
the frame is relayed to the trunk line LAN 1 (Step ST7).

Since the conventional bridge apparatus is consti-
tuted as described above, the databzase of address table
5A is formed by source addresses of frames received
from the branch line LANs 21 to 23. Accordingly, since
the address of a terminal which has not originated trans-
mission of a frame is not registered in the address table
5A, a frame from the trunk line intended for such termi-
nal LAN 1 can not be received. In other words, in FIG.
8, though addresses of the terminals a, ¢, and e are regis-
tered, even if, for instance, the terminal e sends a frame
to the terminal b, the frame is not relayed to the branch
line LAN 21 because the address of the terminal b 1s not
registered in the address table SA. Accordingly, the
terminal b can not receive the frame.

In this way, the conventional bridge apparatus does
originate some calls and has the problem that the termi-
nals a to f of which addresses have not been registered
can not receive frames from other branch lines LAN 21

to 23.
SUMMARY OF THE INVENTION

This invention solves the above-mentioned problem,
and it is an object of this invention to obtain a bridge
apparatus capable of also communicating with terminals
which are not originating calls from other branch lines

L ANs.

The bridge apparatus related to this invention com-
prises communication control apparatus in branch hne
Jocal area networks connected via the branch line local
networks to a trunk line local area network which has
connection with a communication control apparatus 1n
the trunk line local are network, branch line address
tables for storing terminal addresses on the branch line
local area networks, external address tables for storing
terminal addresses which have been already registered,
and control apparatus which judge agreement among
addresses in these respective address tables and execute
relay control of frames based on the result of the judg-

ment and learning of contents of the respective address
tables.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11s a block diagram showing a bridge apparatus
in an embodiment according to this invention;

FIG. 2 is a constitutional concept diagram showing a
neiwork which employs the bridge apparatus;

FIG. 3 is a format diagram of a frame which the
bridge apparatus employs on a trunk hne LAN;

FIG. 4 is a format diagram of a frame which the
bridge apparatus employs on a branch line LAN;
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FIG. 5 is a flowchart showing the receiving opera-
tion for a frame from the trunk line LAN;

FIG. 6 is a flowchart showing the receiving opera-
tion for a frame from the branch line LAN;

FIG. 7 is a block diagram showing a conventional
bnidge apparatus; |

FIG. 8 is a constitutional concept diagram showing a
network which employs the bridge apparatus;

FIG. 9 is a format diagram showing a frame which
the conventional bridge apparatus employs;

FIG. 10 is a flowchart showing the receiving opera-
tion for a frame from a trunk line LAN of the conven-
tional apparatus; and

FIG. 11 is a flowchart showing the receiving opera-
tion for a frame from a branch line LAN of the conven-
tional apparatus.

- PREFERRED EMBODIMENT OF THE
INVENTION

An embodiment according to this invention will be
described with reference to drawings below. In FIG. 1,
reference numeral 3 is a communication control appara-
tus of a trunk line LAN, 4 a communication control
apparatus of a branch line LAN, 5 an address table
provided with a branch line address table SA and an
external address table 5B, and 6 a control apparatus
which has a microcomputer 6A and a memory 6B
therein.

Also, FIG. 2 is a constitutional concept diagram of a
network constituted using the above-mentioned bridge
apparatus, and reference numerals 5B1 to $B3 each are
an external address table added for each of branch line
L.ANs 21 to 23.

FIG. 3 shows a data frame on the trunk line LAN 1.
On the trunk line LAN 1, communications are carried
out in the form under which the whole entire frames of
the branch line LANSs are stored in a data region of the
trunk line data frame. Reference numeral 7A 1s a desti-
nation address on the trunk line LAN 1, and 7B 1s a
source address on the trunk line LAN 1.

Also, FIG. 4 shows a frame format on each of branch
line LANs 21 to 23. Reference numeral 7C is a destina-
tion terminal address on each of the branch line LANs
21 to 23, 7D a source terminal address, and 7E data
which a frame carries, all of which are same as those
shown in FIG. 9.

Next, the operation will be described with reference
to the flowcharts of FIG. § and FIG. 6.

At first, FIG. 5 shows the receiving operation for a
frame from the trunk line side to the control apparatus.
When the reception of the frame from the trunk line
LAN 1 is begun, it is judged whether the destination
address 7A of the frame belongs to terminals a to f
which exist in the network. (Step ST 11). If the destina-
tion address 7A agrees with the branch line address
tables SA, the frame is relayed to the corresponding
branch line LAN (Step ST 12), and received by the
above-mentioned destination terminal on the branch
line LAN. Next, it is judged whether the source address
TD of the received frame agrees with the external ad-
dress table SB (Step ST 13). When the address do not
agree with each other, the address is added to the exter-
nal address table §B (Step ST 14).

FIG. 6 represents the receiving operation for a frame
from the branch line LANs 21 to 23 to the control
apparatus. According to the receiving operation, when
the operation is begun by reception of the frame, at first
it is checked whether the source address SA 7D of the
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frame exists, in the address table SA (Step ST 15). If the
addresses do not agree with each other, the address is
added to the branch line address table SA anew (Step
ST 16). Next, it is checked whether the destination
address DA7C of the frame exists in the branch address
table SA (Step ST 17). If the addresses agree with each

other, it indicates that the frame is one between termi-
nals on the same branch line LAN, and the frame 1is

scrapped (Step ST 18). On the other hand, if the ad-
dresses do not agree with each other, it is judged that
the frame is for terminals on the external branch line
I.ANs, and the frame is relayed on the trunk line LAN
in the following steps. In other words, the following
steps are characteristic of the bridge apparatus. It 1s

15 judged whether the destination address DA7C of the

frame which performs relaying agrees with the external
address table 5B (Step ST 19). When the addresses
agree with each other, the transmission is carried out in

~ the frame format shown in FIG. 3 (Step ST 20). At this
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time, the destination address DA7A used on the trunk
line LAN 1 is equal to the destination address DA7C on
the branch line. Next, when the destination address
DA7C does not agree with the external address table
5B, it is considered that the address is not registered in
the external bridge. In this case, a common address of
the bridge apparatus is employed in place of the destina-
tion address 7A, and the common address is transmitted
on the trunk line LAN 1 in the format shown in FIG. 3
(Step ST 21). The common address of the bridge appa-
ratus is an address called (Z) which has been provided
to branch line address tables SA1 to SA3 of each bridge
apparatus in FIG. 2. This address (Z) is provided to all
bridge apparatus as an initial value. All frames relayed
on the trunk line LAN 1 using the address (Z) are re-
ceived by all bridge apparatus and accordingly, all
frames are relayed on all branch line LANs 21 to 23.

Incidentally, in this embodiment, though the common
address of the bridge apparatus is employed as the desti-
nation address in the case where the address is not regis-
tered in the bridge apparatus, it is also possible to em-
ploy a broadcast address in place of the common ad-
dress of the bridge apparatus.

The control apparatus may also periodically check,
for each address stored in each of the address tables, the
amount of time elapsed from the last time that that
address appeared in a received data frame, and removes
from the address tables those addresses for which the
elapsed time exceeds a predetermined value. In this
way, the contents of the address tables may limited, and
terminals which have been moved from one branch line
LAN to another may have their addresses placed in the
proper address tables. |

- Also, the format of the frame employed may be one
having a header for control and the like besides the
format shown in the diagram.

Further, though this embodiment has been shown on
the assumption that relay control, judgment of agree-
ment of addresses, and address learning are imple-
mented by the microcomputer 6A, even if 1t is imple-
mented by a hard-wired logic circuit, the same. effect
can be obtained. | '

As described above, according to this invention, since
the bridge apparatus is constituted in such a manner that
it is judged whether the destination address of the frame
relayed to the trunk line LAN is registered in other
bridge apparatus, and the frame is relayed with a-proper
destination address based on the result of the judgment,
even in the case where the address of the destination
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terminal is not registered in the bridge apparatus, the
bridge apparatus is capable of carrying out communica-
tion securely.

What 1s claimed is:

1. A bridge apparatus interconnecting a branch line
local area network (ILAN) with a trunk line LAN, com-
prising: |

a branch line address table which stores addresses of

terminals on said branch line LAN which have
previously transmitted data to other terminals,
wherein said data includes the address of the
source terminal and the address of a destination
terminal;

an external address table which stores addresses of

terminals on other branch line LANSs connected to
said trunk line LAN which have been stored in

branch line address tables of said other branch line
L.ANs;

control apparatus for receiving data from said branch
line LAN and said trunk hne LAN, judging
whether address information included in said re-
ceived data agrees with the addresses stored in said
branch line address table and said external address
table, and controlling relaying of said received data
between said branch line LAN and said trunk line
EAN and updating the contents of said branch line
and external address tables based on the results of
the judgment. |
2. The bridge apparatus according to claim 1,
wherein the control apparatus compares a source ad-
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6

dress of a data frame received from the trunk hine LAN
with contents of an external address table and a source
address of a frame received from the branch line LAN
with contents of the branch line address table, respec-
tively, and updates the respective address tables by
adding the source addresses which do not agree with
each other to the respective address tables.

3. The bridge apparatus according to claim 1,
wherein said control apparatus periodically checks, for
each address stored in each of the address tables, the
amount of time elapsed from the last appearance of that
address in a received data frame, and removes addresses
from said address tables for which said amount of time
exceeds a fixed value, thereby limiting an amount of
contents in each of the address tables concerned, and
aliowing terminals which have been moved to other
branch line LANSs to have their addresses placed in the
proper address tables.

4. The bridge apparatus according to claim 1,
wherein the address table comprises a branch line ad-
dress table for storing terminal addresses on the branch
line LAN and an external address table for storing ter-
minal addresses which have been already registered on
other branch line LAN:S.

5. The bridge apparatus according to claim 1,
wherein the entire data frame on the branch line LAN
1s stored in a data region of the data frame on the trunk

line LAN.
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